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OpHrHHarrHH Hay'lHH pan.
MOrYliHOCTKOPIIIDliEIbArrvnue PErPECIIJE llPII
AHAJIII31I PA3BOJA JJ;EliJbHHCKE CTPYKTYPE Y
llPElilIPHIIM IDYMAMA TAPE
H3BOll: Jenan on OCHOBHUX np06J1eMa npeoapuor Ha'lUHa rasnosan.a jc rpajno
oxyaaa,e, KapaKTepUCTU'lHC sa oaaj CTpyKT)'pHU 06J1UK, pacnoztene 6poja crafiana
no i-\e6JhUHCKUM CTeneHUMa - i-\e6JhUHCKe crpyxrype, KaKO je rpajao onpxasau.e
npefiapae crpyxrypejenano Moryne CUCTeMaTCKUM cnposoheaaa rrpe6upHuM ras-
noaan.en, rrpeBaCXO~HO rrpe6upHuM cexasra, TO ananaaa passoja ~e6JbUHCKe CTpy-
xrype y TOKy ~Y)l(er apeueacxor nepaona MO)l(e na yxazce na ycnemnocr - neyc-
nemnocr npoaeneaor npefiapnor aaxana rasnosan,a. CTOra je y OBOM pa)],y npoy-
xaaaaa MorynHocT npUMeHe CTaTUCTl1'lKOr MeTo)],a nOA Ha3UBOM rpynua perpecaja
y CBpXy aHaJlU3C cTa6uJlHOCTU, O)],HOCHO HeCTa6uHlloCTU ~e6JhUIICKe crpyxrype y
TOKY tW)I(el' BpeMeHCKor nepnona,
KJhYQHe pexa: npcfiapua urysra,)],e6JbUHCKa CTpYKT)'pa, rpynna perpecaja, Tapa
THE POSSIBILITIES OF USING GROUP REGRESSION IN THEANALY-
SIS OF THE DIAMETER STRUCTURE DEVELOPMENT IN SELEC-
TION FORESTS OF TARA
Abstract: One of the main problems of selection management is the permanent
maintenance of the characteristic distribution, for this structural form, of tree num-
bers per diameter degrees - diameter structure.As the permanent maintenance of se-
lection structure is possible only by systematic selection management, primarily by
selection cuttings, the analysis of diameter structure development during a longer
time period can point to the success - failure of the performed selection system of
management. This paper deals with the application of statistical method, group re-
gression, in the analysis of stability, i.e. instability ofdiameter structure during a
longer time period.
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1. YBOn
CJIO:>KCHOCT cacrasa a pasaoja rrpefiapnnx myssa YCJIOBIiJIa je na CC npanHJIHOeT
11 3<ll\OHID'0(,'T fbCHUX YHYTpalIlfbHX O.llHOCa BpJIO TClIll\O OTKpHBaJY HnOJIaraHO acrpascy-
jy Crora cy n np06JIeMH y BC3H ea asrpaheaourhy, pa3BHTl\OM If nponyxraaaourhy
npetiapnnx lIlyMa BCOMa aKlyCJIHIf. 06HJLC np06JICMa KOjC nparn ncrpaaoraaa,enpeoap-
HlIX urysranpyscaBCJIlIKe MoryhHOCTlI sa .IlaJLa npaxra-raa II TCOpeTCKa acrpaacrearea
fbCHUX ynyrpaunsax ozmoca.
Hcrpaacreaise paasoja npeoapnax mysca ce rrpesacxozmo OLl;HOCH nanpoyxasaaa
fbeHlIX crpyxrypnax KapaKTCpHCmKa, "CmpyKTllypa npetiupue tuyuejeoua je oo ocotiu-
mo 6flJIClIUX OClIOl3a 30 teeuo nOY3c)a1l0 U cuzypllo ypehetee. He MOJICe ce uu 3GJWUCllUmu
6G/bW/o ypeojueatee npetiupue utyMe 6e3 npemxoouoe U oytioxoe n0311aBGlbG teeuux em-
pYKmYP/lUXoouoca (MHJlCTUh )I:C 1950).
2. IIPOIiJlEM PAM
OCHOBHa KapaKTepHCTHKa pacnoaene 6poja CTa6aJIa no Ll;e6JLlIHCKHM creneuaua
(.Ile6JLHHCKa (,'TpYKIYpa) y npe6l1pHHM myMaMa je CTaJIHO II npaBlIJIHO onanarse 6poja
crariana ca rroseharsea npe-masa no jenaoj xarrepoonasnoj KpHBOj JIlIHlIjlf. 113 onora
npOH3Jill3H II na je OCHOBRlI rrpofinea rrpeonpnor naxaaa raanosarsa zra ce, ITO Morytl-
uocrn, Tp~jHO 0LJ;p:>KH OBaKBa onanajyha pacnonena6poja craoana no Ll;e6JbHHCKlIM (,'TC-
neanaa. .Flpeiiupuu xapaxmep je CaMO nocneouua ypeouoe U ayzu /lU3 zoouua cucme-
MamCKUcnpoeoheuoe npeiiupnozeasooeaiea. Ilpeua moue. npetiupuuje xapaxmep tuy-
Me uajeehuu oenou eetumasxa meopeeuua «oja ce mpajuo MOJICe oopoicamu CaMO npe-
6UpllUM ceuaua. Cmpytonypua natiunuocm npeiiupue iuyue ynyhyje Hac ua uenpexuauu
pao y teoj U cmanuo npeeoojetee KO 01l0M cmatey xoje cuampauo «ao uajnoeo/utuje"
(MlIJICTlIh )1(., 1950).
113 nperxozmor np01l3JIa3l1 Ll;a ce CTaJIHlIM npahersea II ynopeznrou aH3JIII30M CT-
PYKIYPl-lHX sapaxrepacrasa npetiapae myMeYTOKY BpeMCHa, MO:>Ke 3aKJLY1.fHTlI 0 rr03M-
TlIBl-IHM MH HeraTIIBHlIM e4>eKTHMa asspmeaax cexa aa TpajHoM OLl;P:>KafbY npeoapae
crpyxrype. Kao jezraa 0Ll; MeTO.n:a 3,1 ynopenay aaanasy CTpYKIYpHlIX sapaxrepacraxa
npefiapaax myMa Y TOKY apeueaa Morao 6Hna rrocJIY:>KH rroce6an CTaTlICTH1.fKH MCTO.ll
nO.llIIMeHOM rpynaa perpecaja, Croraje llUJL oaor panana ce npoyxa MOrytrnOCT npa-
MeHe rpynae perpecaje npa aHaJIH3l1 passoja .n:e6JLUHCKC CTpYKIYpe y npe6lIpHUM my-
MaMa aa Tapa,
3. OliJEKT MCTPA)KHBAIhA
Y OKBlIpy osorpana aaanaaapaaa cy zrsa onersersa (51. II 75. onen.erse) y OKBH-
py raaanncxe jeaanane "Tapa", HauuoHaJIHU naps "Tapa" - E~jIIHa Banrra, OCHOBHYI
80Moryhnocr xopamheu,a rpylJHe perpecnje npa aHlUlH3H pa3Boja ~e6JbHHCKecrpyxrype...
nenana 0 pacrronenn 6poja craoana no )le6JbllHCKlIM CTeneHHMa ysera cy H3 noceoaax
OCHOBa sa raanosaa,e lliyMaMa H3 1960., 1970., 1980. II 1990. ronane, a ,lJ;06Hjemi cy na
OCHOBY rrornyunx (TOTaJlHHx) npeuepa KOjH cy spmeaa na uenoj nospnraaa one ras-
)lllHCKe Je,1UlHHue.
4. PE3YJITATlI lICTPA:>KHBAIbA
Y CTaTllc,"TH'lKO.l aHaJIH311 ynopeno je, TOKOM Ha3HaQeHHX roznma npenepa
(tl=L960, t2=1970, t3=1980, [4=1990), Y oxsapy 51. onerseaa, npahen 6poj craoana N
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(Nl, N2, N3, N4), no t!:e6JbHHCKHM CTeneHHMa d(d=I,...,20). Ha OCHOBY ,L{06njeHe sajen-
HH'-IKe KOpeJIaQHoHe MaTpHu:e: corr (Nl,d)=-O,85I, corr (N2,d)=-0,964, corr (N3,d)=
=-0,947, corr (N4,d)=--0,957, 3aKJbYQeHO je zta nocroja BHCOK crenea JIHHeapHe 3aBHC-
HOCTH H3Mel.)y lhHX.
HaKOH aHaJIH3l1paHHX pa3JInqHTHX 06JIHKa 3aBHCHOCTH, KaO IIITO cy rrOJIHHOMH-
janna,excnonenrrajanaa a JIHHeapHa, yrsphenoje naje 3aBHCHOCTNca t!:e6JbHHCKOr C;Te-
nena d aaCBaKH npeaep, Haj60Jbe oojaunseaa KpHBOM excnoaernmjanaor 06JIHKa:
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rae cy G HbTpmKeHH KOeqlHu~eHTH. Hsaopaa06JIHK KpHBe je on pannje nosaar y JIHTe-
parypn (MHpKoBHn Zl., EaHKoBHn C, 1993). Jloraparaosaaex OH ce cseo sa JIH-
aeapan Mo.ueJI:
InN=A+B'd, (2)
rneje A=ln G, aB=-b. Pe3YJITarH cy upHKa3aHHY rpaepHKOHHMa 1.1, 1.2, 1.3 H1.4. Ilpn
TOM cy CBH nosaaarersaCTaTHCTUl.{Ke aHaJIH3e (norpefian npn .recrapassy)6HJIH 3MOBO-
JbaBajyhH sanpaxsararse TUX 3aBUCHOCTU.
Ha naran,e na JIH nocrojajennacrseaa epyHKUHOHaJIHa 3aBHCHOCT aanapose00-
naraxa (d, Nj ) , yxecro 4 rope naseaenax .l106ujeHjenorspnaa onrosop U TO npHMeHOM
83CJl060AaHKaMUTpOBUh,CTaHUlDaJ3aHKoBuh
20
Diagram 2.2. !
_~ J
15 10
d
5
20
40
80
60
N
2
I
I
i 0 +-------t-----+---~:::lIt::=tt=_......-_,_....,.._l
i 0
i
i f'pa«lluKolI 2.2.
1._----------
!------12()------------------------------------------------------------1
i N
2=e
5,937·e--O,377-d
100
200-y-------------------
18 20
Diagram 2.3.
16 14 12 10
d
8 6 4 2
100
N
3
i
i
I
I 0+--t--t---t---t--t---t=:::!:==t'--.--........--!
I 0
i f'pa«lluKolI 2.3.
l .__
MeTOJJ,e rpyrma perpecnja. }:q>yrHM pexrraa, npaaeaou recrnpaaajeJJ,HHCTBeHOCTH TUX
3aBHCHOCTH, npa 5% HHBOY nosepeisa, JJ,06ujeHH cy HCTH KOec»HuHjeHTH npasna (narn-
6a) B UaasoaA y sesaaa:
InN=A+B·d, (3)
rj. JJ,06HjeHaje jeJJ,HHcTBeHa excnoaemmjamra KpUBa
N=e5,860·e- O,392.d, (4)
rrpaxasaaa y rpac»HKOHY 1.5, soja BIDKH y CBHM npeaepaaa, aaJJ,aTO onersen,e 51.
MCTH nocrynaxje npasrerseaHsa nOJJ,aTKe onerseaa 75. Y CTaTHcTWfKOj aHaJIU-
3M aaanasapaaaje 3ajeJJ,HH'IKa KOpeJIaUHOHa Marpuua: carr (N1,d)=-O,81O, carr (N2,d)=
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=-0,947, carr (N3,d)=-O,895, carr (N4,d)=-O,947. TaK01)e, yrspheao je naje 3aBHCHOCT
N on d, Haj60Jbe o6jamlbeHaKpHBOM eKCnOHeHI(HjaJIHOr ofinnxa:
N=a·e-b·d (5)
Pe3YJITaTH cy narn y rpat\>HKOHHMa 2.1,2.2, 2.3 H 2.4. ITPH TOM cy CBH IIOKa3a-
TeJbll. CTaTM("'TH'lKe aaanase6lUlHsanoaorsaeajyha. )lo6HjeHecy t\>yHKI.(Hje npasasaaey
rpat\>HKOHHMa 2.1-2.4-
ITpHMeHoM rpyrme perpecaje npa 5% H 1% HHBOy nosepersa,.n.o611jeHH cy ll.CTH
KOe<))HUHjeHTH npasua (narnfia) B HHHBoaA y sesana:
85Cn060L\aHKa Marponah, Cramnna EaHKOBHh
InN=A+B'd, (6)
rj, ~o6HjeHajeje~HHCTBeHaeKCnOHCHQHjaJIHa xpasa
1\1=e5,899. e-O,390'd, (7)
npaxasaaa y rpaqiaxoay 2.5, xoja B,\)J(1f y CBHM npeuepnua, sa ~aTO onerserse 75.
Ha spajy je npmrersea MeTOJI rpynue perpecnje H sa nOJIaTKe H3 onersersa 51. Ii
75. II JI06njeHaje 3ajCJIHlI'lKa perpecnona KpHBa:
N=e5,9· e-O,39·d (8)
5. METOLlA- fPYIIHA PEfPECI1JA
OBOM MCTOJIOMce yrsphyje na JIIf sa .lIBCrpyne rronaraxa, y OBOMcnyxajy td, Ni)
U (d, Aj) i#l, nocroje ztse pa3JIH<J:HTC perpecnje UJIU jCJIHa soja ce MO)l(C npJIMCHIITH '';3
o6e rpyne. ):4>yrHM pe'IHM3, MCTOJIanaie O.lIroBOP H3 nuraise JIa JIll cy nojemraa-me pe-
rpecaje 3Ha'Ia]HO pasna-nrre y CTaTHCTlI'lKOM CMHCJIY HJIH He.
KaKO cenara KpJlBOJIHHJljCKa 3aBHCHOCTnoraparnosarsea CBO,llHna JIlIHCapHY., TO
CC, 3HaQIi, ynopehyjy .aae JIllHCapHC PCrpCCHjC:
y=AI+Bj'x, (9)
y=A2+B2'x, (10)
sa soje ce npao nposepaaa pa3JIHKa y HarH6HMa B I H B2, a nOTOM If. y HlI.BOHMa A I H A2'
(x=d, .}Fln N). AKO nocroja pa3JIHKa y HarH6HMa, perpecnje cy pa3JIH'IIITC, na CC )~a.JbC
HC acmrryje zraJIM cy HHBOH CBCHlYaJIHO HCTR
Ilorpeona aspasyaaaaaa Y MeTO,llH HJIYCTpOBaHa cy ynopehneaae» JIBe rpyne
nonarasa (d, NI) H (d, N2), H3 onersersa 51., sa xoje cy, H3 nparehnx Ta6cJIasa rparpasoae
1.1 If 1.2, ,llOclYnHc cneaehe Bpe,llHOCTM:
- TOTaJIHa cyua xaazrpara ca n-l creneaa cnooone y 03HaQH TotSS;
- pesnnyanaacyua xsaapara ca n-2 creneaa cnofione y 03HaQIf Res SS;
- penyxmrona cyua KBaJW3Ta ca 1 CTcnCHOM cnooozre y 03HauH RedSS, na B3)I(If
RedSS+Res SS=1'otSS;
- Lx,y=Red SS/B, Lx2=Red SS/B2, ca HH,n:CKCHMa 1 H 2, KOjlf ce ozmoce 113 I H II
rpyny noztaraxa,
OBM nenana ce yaoce y Ta6eJIy (Ta6cJIa 1.3), rne cy y npsoj BpCTM nenana 3a 1
rpyny, Ynpyroj '33II rpyny, a y nocneznsoj BPCTH cyxe no KOJIOHaMa.
I1pBO CCaspasyaaaa 3ajC,n:HH<J:Ka pC3HllYaJIHa cyua:
(-324283i
Res SS*=135 449- ' =7 794 (11)
, 823,781'
If cpeznsa pC3HllYaJIHa cyssa
*_Res :~)'Sl+Res SS2 _ 7,791 = 0260
ResUS - 2 2 - 3() , . nl - +n2 -
HaKOH Tora ce epopMHpa F I, nl+n2-4 - BpC.n:uOCT sa <t>HIIICpoB F-TecT;
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\12)Moryhaocr xopamhen,a rpynne perpecnje npn aHaJIH3H pa3BOJa ,L\e6.rbHHCKe crpyxrype..
[/'_Res SS*-(Res SSl+Res SSz) 7,794-7,791
1,30- Res MS* 0,260 0,012 <Jt~=4,17" (13)
KaKO je ,uo6ujeHa Bpe,uHOCT F1,30 MaIM O~Ta6J1w-IHe ca5% HUBOOM nosepersa,TO
onaa 3Ha'IU na neua pa3J1HKe y Ham6HMa B1UB2. Casso y TOM cnyxajy ce HaCTaBJba rec-
rapaise nocrojaaa pa3J1HKe y HHBOUMaA1HA2, raxohe F-TeCTOM.
CBH noztann U3I H IT rpyne ce cnoje Hnahece 3aje~HH'IKa perpecnja:
)F5,768-O,390·x, (14)
y sojoj cy HOBe Bpe~HOCTH: n=34, Tot SS'=135,524, ca dF=33 URes SS=8,545 ca dF=32
CTeneHU cnooone.
Caaace mpasyaasa spenaocr F1,nl - l +nz-J- 1 KopHIIIheaeM nperxonsoil:06HjeHc
Res SS* y 'recry sa uarafie:
Res SS --Res S'S*= 8,545 -7,794 = 0,751 =2 992<F=4 16 (15)
Res ss* 7,794 0,251' t,·
-----~---~"- ~-
n1 - 1+nz- 1-1 31
L oa _~. 1
I Koelj>HUHjeHTnerepuaaaua]e(If) 0,969 I Coefficient ofdetermination'(Rl)
Koparosaaa Koelj>. nerepssaa 0,966
Adiusted coeff of determination
K.......J.nTrcopenauaje (~_4_ ~ 984 I Co.efficient ofcorrelation (R ~_
I CTaHll:ap)l;Ha rpeunea 0 352
I~dard error ofestimate ~___
I Durbin-Watson-osa cTaTHcTHK~ 1 171
I Durbin-Watson statistic '
Ta6eJIa 1.1. 3aBHcHa npOMeHJbHBa In Nl
Table 1.1. Dependent variable In Nt
\I "Ba~Hj~6JIa 1" Koelj>u~~jeHT I"CTaHJl. rpem~a i t-cTaTHCTHKa Bepoas-r 1
tyariable name1 Coefficient 1 Std. err. est.: t-statistic Prob.>t" I
II" K~nc~~H~:a . i 5 660"" "I O~85 i 30,655 0,000 I
II Constant I , I ' It==d _t __ -O,3~~__ I 0,019 - -20,748 1_ ~OO
Illlop~K.llO-TCYMa rcaanpara CTen. CJ106oll:e Cpen, cyMaKBall:. F-OIl:HOC IBepos.e-F
L__ ~urce_ I Sum ofs uares De ._offreedom Mean s uares F-ra!iQ...~~~>F r-- M~,L\eJJ----:---53 3~7 I ~~ I 53 357 I --- I
I Model : ' I ---+---' I I
1
- -r pemK3 --r---l;; --i--~~-~I -;" 124 I430,4661 0,000
Error I ' I "'
I Y-i:J~O I 55,093 I 15 i 1
87CJ1060~aHKa MHTPOBHh, CTaHHIna EaHKOBHh
II ResSS TotSS
.....1-. I I error I
~___._+ 55,093 I -134,740 L 340,252 I 1,735 :: jl
7_____-+-.-80,356 I -189,543 [ 483,529 I 6,056
I
2 I 135,449 J 823,781 I 7,791 -324,283
Tatiena 1.3.
Table 1.3.
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KaKO je zrofiajenaspeaaocr MaF.,a OilTa6JIH'fHe, 3HalJH, HHpa3JIHKe y HHBC)}IMaA 1
HA2HHCy 3HalJajHe.
6. 3AKJhYl-lAK
Ha OCHOay H3HeTHX pesynrara HCTpIDKHBalba, MO)l(e ce 3aKJbYlJHTH zra ce pacrro-
ziena 6poja craoana rro ile6JbHHCKHM creneaasra (ile6JbHHCKa cTpYKTYpa) y CBa 'IeTRpH
npexepa sa oztersersa 51. H75., HHje MelbaJIa. TaKO~e, rrOKa3aHO je ila sao6a oziersersa
MO)l(e .2la ce yCOOjH jezma «l>yHKuHOHaJIHa 3aBHCHOCT:
88MOI'ynHocT xopmuhcn,a 11lYllHC perpecaje npu aHaJIM3M passoja ne6JbMHCKe CTPYK1YpC..
N=e5,9·e- O,39·d
To sa nocnenany HMa, Y3npernocraexy HCTllX HJIlI cmrnrax npeoapaax cexa R
no 06RMY R no pacnonena nOCeqeHHX craoana no ~e6JbRHCI<HM CTeneHHM~ na he II y
Hape~HHM upeuepaua ~e6JhHHCKacrpyxrypa OCTaTH uenpouerseaa.
OBaKBa npoysasaaa llMajy npeBaCXO~HO sa IIHJh na ce, aa OCHOBY nocrasrsaaa
jensor MaTeMaTWIKor MOneJIa passoja ~e6JhRHCKeCTpYKTYpe, 'reyrnuaja o6HMa rrpeonp-
HHX ce-ra H6poja ypacnax craoana na ,le6JbHHCKY cTpYKTYPY, cHMyJIauHjoM pacra MO:lKC
npensanera KaKBa he pacnonena 6poja craoana no ~e6JbHJICKHM CTeneHHMa 6HTIIH Y
aapenaou RJIH Hape~HHM npeuepaaa, O~HOCHO ~aTRnporuosa 6y~her passojanpeonp-
HHX caCTo.JHHa.
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Summary
Based on the presented study results, it ean be concluded that the distribution of tree num-
bers per diameter degrees (diameter structure) to the four measurements of the compartments 51
and 75, did not change. It was also concluded that one functional dependence could be applied for
both compartments:
N=e5,9·e -O,39.d
The result ofthe above is that also in the following measurements, the diameter structure
will remain unchanged, in cases ofthe same or similar selection cuttings both by the scope and by
the distribution offelled trees per diameter classes.
The primary objective ofthis type ofstudy is to predict, based on a mathematical model of
diameter structure development, effect ofthe scope ofselection cuttings and the number ofrecruit-
ments on the diameter structure, and the simulation ofgrowth, the distribution oftrees per diame-
ter classes in the following measurement or measurements, i.e. to foresee the future development
ofselection stands.
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